Situs inversus totalis (SIT) is a rare congenital condition in which the usual position of the organs is reversed from left to right as a mirror image of the normal situation. Due to the abnormal transposition, this represents a technical challenge for the surgeon. In the present study, right hemihepatectomy via the anterior approach was performed for a 68-year-old hepatocellular carcinoma (HCC) patient with SIT. SIT was diagnosed by chest X-ray and computed tomography. The tumors were located in segments VIII and VI of the liver, and there was no metastasis to the lymph nodes and distant organs. Hemihepatic vascular inflow occlusion was performed using the selective intra-Glissonian approach. The middle hepatic vein was preserved under the guidance with intraoperative ultrasonography. The present case suggests that right hemihepatectomy via the anterior approach may be a safe, feasible, and effective procedure for HCC patients with SIT.
Introduction
Situs inversus totalis (SIT) is a rare congenital condition in which the usual position of the organs is reversed from left to right as a mirror image of the normal condition. The incidence rate of SIT ranges from 1:5,000 to 1:10,000 [1] . Due to the mirror displacement of the abdomen and chest organs, it represents a technical challenge for the surgeon. In 1983, Kanematsu et al. [2] described the first case of a hepatocellular carcinoma (HCC) patient with SIT who underwent open right hepatic lobectomy. Ranucci et al. [3] reported a 52-year-old man with SIT who received resection of segments VII and V with the intermittent Pringle maneuver. The present report described how right hemihepatectomy via the anterior approach was performed in an SIT patient with HCC and assessed its safety and efficacy.
Case Presentation
A 68-year-old man with SIT was admitted to the Affiliated Foshan Hospital of Sun Yat-sen University for the diagnosis of HCC. SIT was diagnosed via chest X-ray and computed tomography (CT). The upper-abdominal enhanced CT scan revealed two high-density areas (36 × 31 mm and 8 × 7 mm, respectively) in segment VIII ( Fig. 1 ) and one high-density area (5 × 5 mm) in segment VI (Fig. 2) of the liver. The laboratory and auxiliary examination revealed that the hepatitis B virus marker was positive and that the alpha-fetoprotein expression level was 81 ng/mL. Furthermore, there were no ascites or extrahepatic lymph nodes in the liver. The indication for hepatectomy and the procedure options were based on the tumor location, remnant liver volume, and the hepatic functional reserve assessed by the Model for End-Stage Liver Disease (MELD) score, the indocyanine green retention rate at 15 min (ICG-R15), and Child-Pugh classification. The patient presented with preserved liver function (Child A, ICG-R15: 3.8%), and was considered as a good candidate for right hemihepatectomy after a multidisciplinary meeting. Selective hemihepatic vascular inflow occlusion via the intra-Glissonian approach was used to control the hepatic blood flow (Fig. 3a, b ). Intraoperative ultrasound (IOUS) was used to locate the position of the middle hepatic vein (MHV). Then, along the actual ischemic line of the right liver (Fig. 3c) , the hepatic parenchyma transection from the surface of the liver parenchyma to the superficial layer of the vena cava was performed using an ultrasound scalpel and by bipolar electrocoagulation (Fig. 3d) . Afterwards, the right hepatic vein was disconnected and sutured. Mobilization was performed after the right liver was completely separated from the inferior vena cava, and the coronary and triangular ligaments were divided. The pathology revealed moderate differentiation of HCC, and the liver tissues presented with cirrhosis. The patient was discharged on postoperative day 10, and there was no tumor recurrence during the 2-year follow-up period.
Discussion
Patients with SIT have no pathophysiological significance but pose technical challenges for the hepatic surgeons due to the complete mirror-image anatomy and the possible associated vascular and hepatobiliary abnormalities, especially when underlying liver cirrhosis is present [4] . In the present case, there was no vascular or hepatobiliary abnormalities in preoperative auxiliary examination. Patel et al. [5] reported a 49-year-old woman with SIT who had a 12 × 11 × 9 cm sized HCC in segments VII and VIII and received right hepatectomy. In addition, they also reviewed 12 cases related to HCC patients with SIT between 1983 to 2012, which included 10 cases from Japan and 2 cases from China [5] . In 2017, Hong et al. [6] described a HCC patient with SIT who received pure laparoscopic right hepatectomy. The present study reports a 68-year-old male HCC patient with SIT who received right hemihepatectomy via the anterior approach. To the best of our knowledge, this is the first study that reported a right hemihepatectomy via the anterior approach for a HCC patient with SIT.
Right hepatectomy via the anterior approach, without the mobilization of the liver, is an alternative option for the treatment of HCC patients [7] . This technique includes initial vascular inflow control, completion of the parenchymal transection, and venous outflow control, before the right liver is mobilized. Accumulating evidence suggests that the technique of the anterior approach favors the surgical and long-term survival outcomes of HCC patients who received major right hepatectomy for large HCCs, when compared to patients who received this using the conventional approach. In addition, a prospective study conducted by Hao et al. [8] revealed that the prognosis of HCC patients who underwent hepatectomy using the anterior approach was superior to that for patients who received this using the conventional approach, suggesting that tumor size (>5 cm) could be the clinical indicator for the anterior approach for hepatectomy. In the present case, multiple liver tumors with a size smaller than 5 cm were detected in the right liver. However, it is possible that this does not meet the above requirements. Furthermore, since HCC is a soft and friable tumor, vascular invasion is very common. Therefore, in order to reduce the intraoperative shedding of tumor cells in the vessels and improve the long-term survival of the present patient, the investigators performed a right hemihepatectomy via the anterior approach.
The MHV is located in the middle hepatic fissure and drains the bloodstream of segments IV, V, and VIII. Hence, right hemihepatectomy with MHV excision may lead to the venous backflow obstruction of segment IV. Therefore, MHV preservation and reconstruction were performed to preserve the vein perfusion and avoid congestion [9] . Hemihepatectomy guided by MHV has the potential to achieve an adequate tumor-free resection margin while preserving venous drainage and functional liver tissues, which may result in a higher tumor-free survival rate [10] . Therefore, the MHV should be preserved or reconstructed whenever possible during hepatic hemihepatectomy [11] . In the present case, the patient presented with liver cirrhosis. Therefore, the investigators decided to preserve the MHV to avoid congestion in the remnant liver and postoperative hepatic insufficiency. IOUS has been considered as an essential adjunct in hepatic resection. This can provide precise information about the location of the liver lesions and their association with vital anatomical structures, thereby helping guide the surgical strategy [12] . The use of the IOUS offers a chance of cure to an increasing proportion of patients who were considered only for palliative care a few years ago [13] . IOUS directly alters the preoperative surgical plan by approximately 17% [12] . Previous reports have indicated that it would be very beneficial to switch the scanning of the ultrasonic probe from normal to inverse modality, in order to display the usual appearance of the intrahepatic anatomy of a patient with SIT on the screen [3] . For the present case, the MHV was preserved under the guidance of IOUS.
In conclusion, pre-operation multidisciplinary evaluation and an adequate choice of surgical strategy are essential to ensure the safe operation for HCC patients with SIT. The present results indicated that right hemihepatectomy via the anterior approach may be a safe, feasible, and effective procedure, which may be favored for the long-term outcomes of HCC patients with SIT. 
